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Water movement in the top layers of soil*
P. T. J OIP.'

Nali<lIIal Physical lAhoraJory , N e» Delhi

(Receitm 15 December 19(0 )

AU:;;TRACT. In tho unsatur..ted eoile of top layera, ad eorp rion of water vapour takee place. Vapour preeeure
Rraclif'lnt in top layoea orlOilcreates 1\ gradient of ad sorbed moisture. Hence moisture will be transferred by surface
due to the gradient of the adsorbed molecules. This is in addition to volume trans fer.

• P>t.rt of Ph. D. thfVIis submitted at tho University DCWaMington. Seatt le. Wuhington. U.S.A.
• - Capillary head iii tbe level in soil column wboee height above water table is equal to the height of water

eolemn tlmt can be supported by the cepilleey pull of the soil a.nd is found hy the method described by Pur l
(It. re/r:rtJW.).

t . Introduction

) Iovemcnt of water in the layers of soil
above the capil lary head"" is not fully
understood. Water moves as liquid from
water table up to the capillary head. Accord
ing to the generally accepted view, the move
ment of moisture above the capillary head
is in the form of vapour and liquid and accord
ing to this view t he only mode of tra nsfer in
the very unsaturated soil is by vapour
diffusion. Rut. volume diffusion was not able
to account for t he total observed t ransfer
t h",ugh the layers above the capillary head .

BOllman am] Colman (19 12) ha ve confirmed
that in certain soils capillary movement
does ta ke place at less than 'moisture equi
valent' moisture content. Winte rkorn (1917)
stated thnt there i.~ film movement in soils,
whose soil air humidity is below 100 per cent.
It seems reasonable that he explained surface
diffusion as film move ment, more so because
he considered the movement of '·...ate r adsorb
ed at relative humidity lower than 100 pcr
cent as stated above. Man<hall and Gurr (19M)
studied the movements of dissolved
chlorides and concluded t hat movement of
liquid water rakes place even when the mois
ture content of the soil is below wilting per
centage. The liquid water movement t hey
observed at and below the wilt ing percenta ge
must be by some ot her mechanis m ot her than

capi llary movement in the usua l sense. Tay 
lor and Cava"?... (1954) am! Rollins and
Spangler(I9f>.j ) stated that there is some ot her
mechnnism of water transfer other than
volume d iffusion in unsaturated soils. They
had to arrive at t his conclusion in order to
explain t he large water transfer they observed.
In order to get more insight into t he mccha
nism of water transfer, the author did a
number of expe riments,

2. Experiments

(A) Uniformly packed soil samples were
kept in transpa rent glass or plast ic tubes of
length about ,75 em and " ,3 cm diameter,
Then th e wet front (the visib le bounda ry
bet ween the moist and d ry soil) motion pro
duced by free or limited supply of water or
concentrated snit solution from the bottom
of the soil column at a constant pressure head
W'L' studied. The top of t he soil column was
expose d to different humidities. The sketch
of the arrangement for such a study is shown
in Fib"" 1 and:) (see T,.ble 1).

(B) An experiment was done to study the
effect of gravity on the wet front movements
by supplying a limited supply of water to
the centre of the vertical column of uniforml y
packed soil. Sandy soil was used in most of
t he experiments . Deta il. of t he experiments
are given in Tables 1 and I la) (see Fig. 11').




















